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SECONDARY LATCHKEY MECHANISM AND METHOD FOR RETICLE 

SMIF PODS 



FIELD OF THE INVENTION 

[01 ] This invention relates generally to the field of reticle SMIF pods, and more 
particularly to a secondary latchkey mechanism for a reticle SMIF pod. 

BACKGROUND OF THE INVENTION 

[02] Standard Mechanical InterFace (SMIF) technology is widely used for reticle and 
wafer management in semiconductor fabrication facilities because of its ability to isolate 
reticles and wafers from harmful contaminants and protect them from mishandling 
throughout the manufacturing process. SMIF pods are designed for automated handling, 
transport, and storage of reticles both within the mask shop and between the mask shop 
and the semiconductor fabrication facility. Reticles are glass plates that contain a pattern 
of transparent and opaque areas, while wafers begin as silicon substrates that are 
ultimately processed into semiconductor chips. The reticles are used in the chip 
manufacturing process. Contamination control is an important part of the chip 
manufacturing process, both for reticles and patterned wafers. 

[03] A reticle SMIF pod designed to Semiconductor Equipment and Materials 
Intemational (SEMI) standard SEMI El 1 1-0302 includes three main components: the 
dome (top or cover), the cassette (bottom) which holds the reticle, and the latchkeys. The 
cassette attaches to the bottom of the dome to create a seal, and is held in place by four 
spring-loaded latchkeys. If the latchkeys fail to engage the cassette properly, there is a 
risk that the cassette will separate from the dome, thus allowing the cassette and reticle to 
fall to the ground resulting in damage and/or contamination of the reticle. 

SUMMARY OF THE INVENTION 

[04] Briefly stated, a reticle SMIF pod includes a dome having a plurality of latchkeys 
and a cassette having a plurality of primary engagement locations thereon into which the 



END920030 109US 1 {H02528 1 9. 1 } 



1 



latchkeys are intended to engage when sealing the cassette to the dome. A plurality of 
secondary engagement locations are positioned in the cassette above the plurality of 
primary engagement locations to prevent the cassette from falling should the plurality of 
latchkeys fail to engage in the primary engagement locations. 

[05] According to an embodiment of the invention, a reticle SMIF pod includes a 
dome having a plurality of latchkeys; a cassette having a plurality of primary engagement 
locations thereon wherein the latchkeys are intended to engage in the primary 
engagement locations to seal the cassette to the dome; and a plurality of secondary 
engagement locations positioned in the cassette above the plurality of primary 
engagement locations to prevent the cassette from falling should the plurality of latchkeys 
fail to engage in the primary engagement locations. 

[06] According to an embodiment of the invention, a reticle SMIF pod includes a 
dome having a plurality of dome engagement means for engaging the dome with a 
cassette; the cassette having a plurality of primary engagement means thereon wherein 
the dome engagement means are intended to engage with the primary engagement means 
to seal the cassette to the dome; and a plurality of secondary engagement means 
positioned in the cassette above the plurality of primary engagement means to prevent the 
cassette from falling should the plurality of dome engagement means fail to engage with 
the primary engagement means. 

[07] According to an embodiment of the invention, in a reticle SMIF pod which 
includes a dome with a plurality of latchkeys for engaging the dome with a cassette, 
wherein the cassette includes a plurality of primary latchkey receivers which are intended 
to engage with the plurality of latchkeys, a method for creating a backup fastening 
between the dome and the cassette should the plurality of latchkeys not properly engage 
with the primary latchkey receivers includes the step of providing a plurality of 
secondary latchkey receivers positioned in the cassette above the plurality of primary 
latchkey receivers to prevent the cassette from completely disengaging from the dome 
should the plurality of latchkeys fail to engage with the primary latchkey receivers. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[08] Fig. 1 shows a top perspective view of a reticle SMIF pod dome according to the 
prior art. 

[09] Fig. 2 shows a bottom view of the reticle SMIF pod dome of Fig. 1 . 

[010] Fig. 3 shows a top perspective view of a reticle SMIF pod cassette according to an 
embodiment of the invention, without the reticle mounted in the cassette. 

[Oil] Fig. 4 shows top perspective view of a reticle SMIF pod cassette according to an 
embodiment of the invention, with the reticle mounted in the cassette. 

[012] Fig. 5 shows a bottom view of a reticle SMIF pod cassette attached to a reticle 
SMIF pod dome. 

[013] Fig. 6 shows a front elevation view of part of a reticle SMIF pod cassette 
according to the prior art. 

[014] Fig. 7 shows a front perspective view of part of a reticle SMIF pod cassette 
according to an embodiment of the invention. 

[015] Fig. 8 shows a front perspective view of part of a reticle SMIF pod dome latched 
to a reticle SMIF pod cassette according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[016] Referring to Figs. 1-2, a dome 10 for a reticle SMIF (Standard Mechanical 
InterFace) pod is shown which includes a plurality of spring loaded latchkeys 12. Dome 
10 includes four latchkeys in accord with standard SEMI El 1 1-0302. Other features of 
dome 10 evident from Fig. 1 relate to automated handling of the SMIF pod and are not 
relevant to the present invention. 

[017] Referring to Fig. 3, a top view of a reticle SMIF pod cassette 14 shows a plurality 
of reticle supports 1 6 on a reticle base 26. A plurality of primary latchkey receivers 1 8 
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interoperate with latchkeys 12 when dome 10 (Fig. 1) is connected to cassette 14. A 
plurality of secondary latchkey receivers 20 are disposed above primary latchkey 
receivers 18. 

[018] Referring to Fig. 4, a reticle 22 is shown supported in cassette 14. Dome 10 (Fig. 
1) fits over cassette 14 to house reticle 22 in a mini-clean room environment for transport. 

[019] Referring to Fig. 5, a bottom view of cassette 14 connected to dome 10 is shown. 
Ends 28 of latchkeys 12 of dome 10 fit inside primary latchkey receivers 18 to secure 
cassette 14 to dome 10. 

[020] Referring to Fig. 6, part of a cassette 14' according to the prior art is shown which 
includes a latchkey receiver 1 8'. Note that unlike the present invention, a smooth surface 
24 is above latchkey receiver 18'. 

[021] Referring to Fig. 7, part of cassette 14 is shown which includes one primary 
latchkey receiver 1 8 with one secondary latchkey receiver above it. Although four 
latchkeys 12 and four primary latchkey receivers 18 are part of the standard SEMI El 1 1- 
0302, the secondary latchkey receivers 20 of the present invention do not have to match 
the number of primary latchkey receivers. Preferably, each primary latchkey receiver 18 
has a secondary latchkey receiver 20 associated with it, but other variations are possible. 

[022] Secondary latchkey receivers 20 need only be shaped to fit in the space available 
on cassette 14 and to be effective for catching latchkeys 12 should latchkeys 12 fail to 
engage properly with primary latchkey receivers 18. Generally, therefore, it is preferable 
for the shape of secondary latchkey receivers 20 to have approximately the same shape as 
primary latchkey receivers 1 8. 

[023] Referring to Fig. 8, a portion of cassette 14 connected to dome 10 is shown. In 
the event that latchkey 12 doesn't properly engage with primary latchkey receiver 18, 
because latchkey 12 is spring-loaded, latchkey 12 presses against cassette 14. As cassette 
14 begins to slip out of position with dome 10 due to the engagement failure between 
latchkey 12 and primary latchkey receiver 18, latchkey 12 engages with secondary 
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latchkey receiver 20, thus preventing cassette 14 and reticle 22 (Fig. 4) from dropping out 
of dome 10 and becoming damaged. 

[024] While the present invention has been described with reference to a particular 
preferred embodiment and the accompanying drawings, it will be imderstood by those 
skilled in the art that the invention is not limited to the preferred embodiment and that 
various modifications and the like could be made thereto without departing from the 
scope of the invention as defined in the following claims. 
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